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It was found, b7 determining the types ot minerals found in the 
Harwy Lake area, that the sedimentary rocks of sandstone, dol'ostone, 
limestone, and shales were regionally metamorphosed to a degree or 
metamorphism corresponding with that ot the •Staurolite-Alm.andine 
Subfacies• of the •Almandine-Amphibolite Facies.• These minerals 
were determined b7 hand-sample inspection, by thin-section observations, 
and by observing povdered samples 1.nmeraed in refracti-.e oils. 
TABLE OF CONTENTS 
Page 
Abstract ••••••• • • • • • • • • • • • • • • • • • • • • • • 2 
Table of Contents •• • • • • • • . . . . . . . . • • • • • • • • • 2 
Introduction . . • . • • • • • . • . • . . . . . . . . . . • • • • 3 
General Statement • • • • • • • • • • • • • • • • • • • • • 3 
Location of Speci:mens • • • • • • • • • • • • • • • • • • • 3 
Ack:novledgmnts • • • • • • • • • • • • • • • • • • • • • • 3 
Previous Work • • • • • • • • • • • • • • • • • • • • • • • 3 
Regional Geology • • • • • • • • • • • • • • • • • • • • • • • • • 4 
Descripti on of Specimen Area • • • • • • • • • • • • • • • • • • • 5 
Descripti?n of Rock Specimens ••••••••••••••••• • • 5 
Petrographic Interpretation ••••••••••••••••• • • • 11 





The rock specimens were first labeled to facilitate recording 
identification data. Hand-size specimens -were then examined and tenta-
tively identified, if possible. Next, thin-sections wre made and 
examined under a petrographic microscope, as also done with powdered 
samples bmersed in refractive oil. The mineral assemblage was then 
used to determine the metamorphic racies. 
Location or Specimen Areai 
The rook specimens vere taken from the Harvey Lake area which is 
approximately bounded by latitudes 52° 301 and 52° 3.3 1 and b;r longitudes 
67° .39' and 67° 43'. This area is in the northeast corner of Menneval 
Count7 in the Province or Quebec, Canada. 
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Pren.ous Works 
Previous work done in the specific area trom which the rock 
specimens were collected was done by Mr. Phillips for Quebec Department of 
Minea in 1958 and by Mr. Gillett for the M. V. Boylen Engineering Offices. ,7.18°' 
There is a great deal ot material vritten about the general area, vhich 
because of its confidential nature, is unavailable to the public. 
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REGIONAL GEOLOGY 
The atructure of the rocks ot this area is characterized by a 
general northwsterly trend.J vith most ot the obsenabla lineations, as 
show by gneissic structure and axis of minor folds, plunge in this 
direction at angles up to 50°. This area as a whole is characterized 
by veey tight isoclinal folds and by overturned beds so that dips on 
bedding and schistoaity are rarely a guide to a regional stratigraphic 
sequence. In general the rocks have been deformed by f'lovage rather than 
by fracture, so that many of the mappable units disappear by attenuation 
rather than by faulting. Tectonic thickening of rock units, small-scale 
isoclinal folds, chevron folds, drag folds, and boudinage are all common. 
(Phillipa, 1958, P• 7). 
The complex folding of the iron formations suggest that two periods 
a..s 
or folding have occurred. The second folding, with axis trending nort~ 
east is believed to be imposed upon the general northwat trending 
structures. The few fauJ.ta that were mapped in the northern part ot 
Faber Cowity, Quebec are of high angle and small displacemsnt, and are 
probably somewhat later than the main folding. (Phillipa, 1958, P• 7). 
The apecimen area is situated just beyond the southwestern end 
of what is termed the Labrador Trough in the "Grenville Province,• 
which is an area that has been aubjeoted to high temperature metBllOrphisa. 
The d•&r" of metamorphism decreases northward to Ungava Bay. The iron 
formation, near Harve7 Lake, contains high grade metamorphic minerals and 
has been folded plastically. (Gillett, 1957, P• 3). 
The absolute age or the last metamorphism or these rocks, aa 
determined f'rom PotassiUJl),J.rgon dating, is 1.2 billion years to 0.9 
billion years. ( Quir lee, 1960, p. .3 23) • 
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IESCRIPTION OF SPECIMEN AREA 
The specific area from which the rock specimens were collected is 
known as Turtleback Hill, which is located just aouthwest of Harvey Lake. 
This hill is thought to be underlain by a semi-recumbent anticline, with 
its axis trending northeast. (Phillips, 1958, p. 7). Within the apecimn 
are thought to be at least two distinct bands of iron forma-
tion which atruetural evidence indicates are not the same band repeated 
by folding or faulting. (Gillett, 1957, P• 4). 
~IPTIOH OF ROCK SPECDm:NS 
Specimen Ill is a dark grey, magnetic, triable rock which baa a 
red streak, specularite luster, and man;y colorless grains. 
(a) The colorless crystals have a conchoidal fracture, a weak 
birefringence, and refractive indices ot 1.540 and 1.550. This mineral 
is believed to be quarts. 
(b) The opaque, black magnetic grains with a red streak are 
' -.; 
believed to be magnetite and hematite. 
The mineral proportions are approximately: 
quartz 
magnetite and hematite 40 % 
Specimn /12 is a dark, specularitic, slightly magnetic, .a1ned 
rock which has a red streak. 
(a) The Yeina of colorless grains have low birefringence, con-
choidal fracture, and ref'ractiw indices ot about 1.540 and 1.550. Thia 
mineral is believed to be quartz.J 
(b) The opaque, black grains, of which some, but not all, are 
magnetic, are belieYed to be magnetite and specularite hematite. 
The mineral proportions are approximatelys 
quartz 
magnetite and hematite 50 ~ 
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Specimens 13 and #11 are hard, vhite rocks vhich ef'f'ervesce 
--·-
slightly in cold dilute HCl. These rocks in hand speciman, in thin-
section, and in powered sample appear to be identical. 
(a) The colorless rhombic crystals have high birefringence, 
extinction symmetrical vith cleange outlines, and refractive indices or 
1.490 and l.650. This mineral is believed to be a oalcic-dolomite. 
(b) The colorless grains vi.th conchoidal fracture, weak bire-
fringence, and refractive indices of' 1.540 and 1.550 is believed to be 
quartz. 
The mineral proportions are approximatelyt 
quartz 70 % 
calcic-dolomite 30 % 
Specimen f4 ·1s a dark, strongly magnetic rock vith narrow, vhite --------layers. 
(a) The black, opaque, magnetic grains are believed to be magnetite. 
(b) The colorless grains .. vith conchoidal fracture, weak bire-
fringence, and refractive indices of about 1.540 and 1.550 are belieftd to 
be quartz. 
The mineral proportions are approximately: 
magnetite 60 % 
quartz 40 % 
Specimen #5 is a dark, magnetic rook with a micaceous, greenish 
----- -
weathered eurf'ace and some of' the 8J118ll white veins effervesce in cold, 
dilute HCl. 
(a) Small rhombic er,atals vhich have a high birefringence and 
refractive indices of' 1.490 and 1.650 are believed to be calcic-dolomite. 
(b) Colorless grains which have oonchoidal fracture, lov bire-
f'ringence, and ref'ractifl indices of 1.540 and 1.550 are belieyed to be 
quartz. 
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(c) Bleck, opaque, magnetic grains are believed to be magnetite. 
(d) Thin, light green nakes which have veak birefringence, 
optically' positive, and refractive indices of about 1.580 are believed to 
~
be chlorite. 
The mineral proportio1111 are approximatelyi 
calcic dolomite 30 % 
quartz 30 % 
•gneti te 25 % 
chlorite 5 % 
~is a gray, triable rock vi.th black specks. 
(a) Black, opaque, magnetic grains are believed to be •gnetite. 
(b) The colorless grains with conchoidal fracture, lov birefringence, 
and refractive indices or 1.540 and 1.550 are believed to be quartz. 
(c ) The small green crystals showing a 124° and 56° cleange, 
15° ext-inction angle, optically negatiw, and refractive indices or 
1.600 and 1.655 are believed to be actinolite. 
The mineral proportions are approximately: 
magnetite 20 % 
quartz 70 % 
actinolite 5 % 
Specmn 1/.7 is a greenish dark, magnetic rock. 
(a) Black, opaque, magnetic grains are believed to be magnetite. 
(b) Colorless grains with concboidal fracture, lov birefringence, 
and rttfractive 1ndice1 of about 1.540 and 1.550 are belie"t'ed to be quartz. 
(c) Light green, pleocbroic grains vi.th high refractive indices, 
optically negative, parallel extinction, rather strong birefringence are 
believed to be epidote. 
The mineral proportions are approxi.matelys 
7 
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magnetite 25 % 
quartz 65 % 
epidote 15 % 
Specimen #8 is a greenish, granular rock which effervesces slightly-,__ __ 
in cold, dilute HCl. 
(a) Light green, pleochroic grains with high birefringence, 
optically negative, parallel extinction, high refractive indices are 
believed to be epidote. 
(b) Colorless grains with conchoidal fracture, low birefl'1ngenee, 
and refractive indices ot about 1.540 and 1.550 are believed to be quartz. 
(c) Colorless crystals with high birefringence, and refractifl 
indices or about 1.490 to 1.550 are believed to calcite. 
The mineral proportions are approximately: 
quartz 55 % 
epidote 15 % 
calcite 30 % 
Specimen #9 is .a light brown micaceous rock with a band or reddish 
crystals. 
(a) Colorless grains with conchoidal fracture, low birefringence, 
and refractive indices or 1.540 and 1.550 are believed to be quartz. 
(b) The reddish crysuls with very high refractive indices and 
remain dark under crossed 111.cols are believed to be garnet. 
(c) The micaceous flakes are colorless, opticallT negative, 35° 2 V 
angle, and refractive indices of about 1.560 and 1.600. This mineral 
is beliewd to be muscdarl,te. 
The mineral proportions are approximately: 
quartE 70 % 






Specimen 1110 is a rock with a greas1 luster, conchoidal fracture, -----corase grained, white to colorless, hardness of 7 and is believed to be 
quartz. 
~eimen 1111 is included with speciman 113. 
Specimen /112 is a red and black rock, is stronglr magnetic and 
~ - ' 
has developed large red crystals. 
(a) The black, opaque, magnetic grains are believed to be magnetite. 
(b) The reddish grains have very high retractive indices and 
remain dark under crossed Jlicols. This mineral is believed to be garnet. 
The mineral proportions are approximatelys 
garnet .30 % 
ma~tite 70 % 
Specimen 1/13 is a very dark, fine-grained, magnetic rock. 
(a) The green graina in colunmar crystal aggregates or in 
isolated grains is optically negative, shows tvinning and parallel 
extinction, moderate birefringence, and indices of refraction higher 
than 1.736. This mineral is believed to be epidote. 
(b) Black, opaque, magnetic grains are believed to be magnetite. 
(c) Colorless grains which have lov birefringence, optically 
negative, conohoidal fracture, and refractive indices of 1.540 and 
1.550 are believed to be quartz. 
The mineral proportions are approximatelr: 
quartz 50 % 
magnetite 30 % 
epidote 20 % 
Specillen 1114 is a brown, mieaceous rock with black specks. 
(a) Grains with conchoidal fracture, low birefringence, opticall7 
positive, and ref'raetive indices of 1.540 to 1.550 are believed to be quartz. 
(b) Colorless mieaceoua flakes \11th 35° 2 V angle, optically 
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negative, and refractive indices about 1.560 and 1.600 are believed to be 
mus co v1. te. 
(c) Reddish brown, micaceous, pleoehroic fiakes with strong 
birefringence, opticall;r negative, very low 2 V angle, and refractive 
indices of about 1.540 to 1.635 are believed to be biotite. 
The mineral proportions are approximately: 
quartz 75 % 
muscovite 20 % 
biotite 5 % 
Specimen /115 is a cream to white colored rock vi th many dark 
green, long prismatic crystals shoving 124° and 56° cleavage. 
(a) The green cr.ystals are lathlike in powder sample and thin-
seotion, show 17° extinction angle with some longitudinal sections 
shoving parallel extinction, strong birefringence, and has refractive 
indices of 1.600 and 1.650. This mineral 11 belie.ed to be aotinolite. 
(b) The cream to white colored mineral effervesces with cold, 
dilute HCl, shows rhombic cleavage, and has a re!ractive indices of 
1.520 and 1.690. Thia mineral is believed to be a calcic-dolomite. n\ 
The mineral proportions are epproximatel;r: 
caleic-dolomite 70 % 
actinoli te 30 % 
Specimen /116 is a light green rock of radiating, fibrous crystals. 
This mineral shows an ls° extinction angle, lathlike crystals, i S 
optically negative with refractive indices of about 1.610 and 1.650. Thia 
mineral 1s believed to be tremolite-actinolite. 
~s a coarse grained, cream colored rock. 
The large, tabular crystals have a 17° extinction anglt!I, narrow 
"'\ lamellae, .and refractive indices of 1.655 and 1.700. This mineral is 
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believed to be grunerite •. 
The coarse grained, cream colored cryatals effervesce with cold, 
dilute 1£1, show rhombic cleavage, and has refractive indices of 1.520 
and 1.690. This mineral is believed to be calcic dolomite. 
The mineral proportions are approximately: 
gruneri te 50 'I, 
caleic-dolomite 50 'I, 
Specimen #18 is a light gray to white colored, coarse grained rock 
r---_ 
which ef'fervesces slightly with cold, dilute HCl and has large green, 
long prismatic crystals (3 x 7 and up to 25 mm long). 
(a) The whitish-tan crystals show rhombic cleavage, some twinning, 
high birefringence, and has refractive indices of 1.510 and 1.680. Thia 
mineral is believed to be calcic-dolondte. 
(b) The large green crystals show a 1240 b.r 56° cleavage, 1So 
extinction angle, optically' negative, and refractive indices of 1.600 
and 1.655. This mineral is believed to be actinolite. 
The mineral proportions are approximately: 
calcic-dolomite 70 'I, 
actinollte 30 'I, 
Specimen #19 is a green rock composed of prismatic crystals 
"-----
shoving cleavage at 124° and 56°, extinction angle or 15°, very faint 
' j 
pleocbroism, refractive indices about 1.600 and l.655,4 ~ptically negative. 
I\ 
This mineral is thought to be actinolite. 
PETROGRAPHIC INTERFRETATION 
The metamorphic grade, as indicated b.r the mineral assemblage of 
the rock specimens, corresponds with that of the "Staurolite-Almandine 
Subfac1es• or the "Almandine-Amphibolite Fac1es." This 1ubfac1es 1s 
characterized b.r almandine, biotite, muscovite, quartz, epidote, grunerite, 
11 
tremolite, and actinolite. (Turner and Verhoogan, 1960, P• 545-546). 
The original minerals before metamorphism vere sandstones, lime-
/ 
stones, dolbstones, and probably some shales f'rom which alumina was 
I 
extracted to form some or the amphiboles. 
The type or :metamorphism of this area is believed to be regional 
due to the type of mineral assemblage and the large area which has been 
metamorphosed. 
SUMMARY AND CONCLUSION 
The rocks or the "Grenville Province" in the southwestern end of 
what is known as the Labrador Trough in Quebec, Canada have been 
metamorphosed f'rom the sedimentary rocks, sandstones, dolostones, J.ime-
atones, and shales, to a degree of metamorphism corresponding with that 
I 
of the "Staurolite-Al..mBndine Subfaciea" or the "Almandine-Amphibolite 
Faeies." ' The degree of metamorphism increased southward from Ungava Bay 
toward the Harvey Lake area. The age of the last metamorphosed rook ia 
about one billion years as determined from PotassitlmP-Argon dating. 
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